Development of a quantitative real time PCR assay to detect and enumerate Escherichia coli O157 and O26 serogroups in bovine recto-anal swabs.
Escherichia coli O157 and O26 shedding patterns in cattle are known to vary widely. To address gaps in the understanding of the underlying factors which impact on shedding dynamics, sensitive and rapid quantitative methods which can be applied in surveillance studies on cattle are required. Current approaches for enumeration of verocytotoxigenic E. coli (VTEC) in cattle faeces are based on direct plating onto selective agars, most probable number (MPN) or real time PCR applied directly to faecal samples, all of which have limitations in terms of the labour involved or their sensitivity. The objective of this study was to develop a sensitive real time quantitative PCR assay, to quantify O157 and O26 in bovine recto-anal junction (RAJ) swabs. The approach was to target serogroup specific genes rfbE and wzx, and to couple a short enrichment, with the use of a standard calibration curve relating real time PCR cycle threshold (Ct) values against the initial concentration of the pathogen in the sample. Following initial experiments in broth culture, a 5h enrichment in modified tryptone soya broth with novobiocin (20 mg/l) (mTSBn) was found to be optimal, and a linear correlation between inocula (Log10 1 to 6 CFU ml(-1)) and the PCR Ct values for both E. coli O157 (R(2)=0.99, rsd=0.58) and E. coli O26 (R(2)=0.99, rsd=0.44) was confirmed. The developed method was then applied to bovine RAJ swab samples (n=153), which were inoculated with E. coli O157 or O26 (Log10 1 to 7 CFU swab(-1)). Calibration curves yielded correlations for E. coli O157 of R(2)=0.86, rsd=0.72 and for O26 (R(2)=0.88, rsd=0.69). In conclusion, a sensitive method for detection and enumeration of two significant VTEC serogroups in bovine RAJ samples has been developed and validated, and will support studies on the bovine shedding dynamics of these pathogens in cattle.